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ANTIMICROBIAL COMPOSITION AND METHOD OF PREPARATION 



Technical Field 

The present invention relates generally to 
the sanitizer, disinfectant and antiseptic field. 

Background of the Invention 

Compositions with antimicrobial properties 
have long been known in the art. Known antimicrobial 
agents include: (1) acids, such as, acetic, benzoic, 
boric, hydrochloric, nitric, phosphoric, sulfuric; (2) 
alkalis, such as calcium hydroxide, sodium hydroxide, 
potassium hydroxide, trisodium phosphate, sodium 
borate, sodium carbonate; (3) aldehydes, such as, 
acetyl aldehyde, formaldehyde,- glyceraldehyde; (4) 
aromatic oils, such as camphot, cinnamon , peppermint , 
pine; (5) dyes,, ^uqh as .acridine , and-malachite green; 
(6) sulfonamides, such as sulfanilamide, sulf athiazole 
sulfapyridine. Additional Known antimicrobial , agents 
include: (7) alcohols, suqh, as , methyl , ethyl," 
isopropyl, benzyl; (8) coal-tar^derivatives) suph as, 
phenol, para-nitrophenol ; (9) reducing agents, such as 
carbon monoxide, sodium thipsulfate; (10) oxidizing 
agents, such as, brominfe, bhorine, iodine, perochloric 



acid,, sodium - permanganate ? (11) surface active agents/ 
such as anionics (sulfonates), cat ionics (quaternary 
^ammonium salts) , 'rioh-ionics (alkylated aryl polyether 

. alcohol) ;. and (12) metal salts of, for example, 
aluminum, cobalt, copper, iron, mercury, silver and 

3 zinc, • - • " : . - • . ; ' — • • ■ " r: ' ' 

These arid 'other Antimicrobial agents are used 
; in one form or another in hospitals, eating and 
drinking^ establishments, dairies/ food processing 
plants; and hoaifes among other places to kill various 
microorganisms; including bacterid, fungi, viruses and 
protozoans; . Particularly 1 , these aritiiroicrobial agents 
, are referred to as disinfectants when applied to 

inanimate objects to kill micrdbrganisms and : 
■ antiseptics, when applied to living tissue to kill 
microorganisms. 

An ideal >• antimicrobial agent or composition 
would, rapidly destroy bacteria , fungi , viruses and 
protozoans, not be corrosive and not destroy 6r 
•discolor materials on which it i£ utilized and not be 
r-apidly /inactivated by organic matter. Despite 
advances made -through the years in the development of 
antimicrobial agents arid compositions, an ideal agent 
or : (composition .that would maintain its efficacy in an 
organic matter environment and destroy all of these 
organisms without causing any residual toxic side 
effects is. yet to be -developed. Accordingly,' a need 
exists for an improved antimicrobial composition more 
closely meeting, the desirable characteristics and 
properties described.^ ' 

Summary of the Invention ~ ^ 

Accordingly*; it is a primary object of the 
present invention to provide an improved antimicrobial 
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composition that , is relatively, easy.ahd- inexpensive to 
produce. . . r . .. :. :s \ s--.if.or.ruj .»: x. r- 

!__■.. : Another objecti of othe (present - iriv^erition is to 
pr ° y f d . e a - safe :(nonGaustic,.or . noncorrcsave: 'Cd both 
animate and inanimate obj^c^s) ; ; and ..effective 
(retainings it germicidal activity over a wide* range of 
environnentalw^^ #erm£c.idei." 

Y ^^ a . n t ot ^F ^jejJftcP^ this invent ion- 1 - is to 
P"^. a n ^ vel > cproposition,,p?-oviding enhanced- 
antimicrobial activity sq^.-as. ; to, be effective- against 
b ; ac ? :eria ' . f V n $h' yiruses...and; protozoans.-^ -Additionally, 
. residuaj tpxjLc side effects:.^ afinimized. • : 

...... -. Other objects, anfl- advanta^esn of the invention 

will become apparent as, thet, description thereof 
15 proceeds. In satisf act ipncpf, the, foregoing objects and 
advantages, there is provided by. this invention an 
improved active agent, intermediaite for the preparation 
of a substantially, npn-porrosive"- antimicrobial 
composition. ,,The active agent intermediate comprises 
20 by weight percent, 0.25 to 2 .0% ..iodine in an iodophor 

including a carrier acting , as a solubiliz.ing "agent for 
the iodine. Iodophors, of 'the type, described are well- 
known in the art.. Such ipdophors typically exhibit 
enhanced bactericidal activity nofr iodine, ' reduced vapor 
25 pressures, and reduced odor. Additionally, iodophors do 
not tend to stain and, advantageously, wide dilution 
with water is possible so that various concentrations 
of iodophor may be utilized.. ■ <■' 

The active agent- intermediate also includes 
30 from 20.0 to 50.0% short chain! fatty acid (s) selected 
from a group consisting of formic acid, acetic acid, 
propionic acid, n-butyric. acid, isobutyric acid/ n- 
valeric acid, isovaleric, acid ,r lactic acid, and 
mixtures thereof. 
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In. accordance with a further aspect of the 
: present invention, , a/ substantially non-corrosive 
antimicrobial:: composition providing significantly 
enhanced antimicrobial activity is" provided. The 
composition , includes an active agent intermediate of 
the type^descrifoed v comprising a -mixture of iodophor and 
short chain, fatty <Lcid(s} l As^is Mknowri in the art, the 
; ipdophorr. includes ^icdine < and a carrier acting as a 
solubilizing agent for the iodine 1 Pre i 4rably, that 
carrier is a nonrrionic >surf actaht* such as, for example, 
nonoxynpl or Monosan-IOD . This -composition is then 
buff ered to a pHrof: between 3 i ;5 to 4.5 and preferably 
r 3.9 utilizing t any rof, a- number of buffering agents known 
to those skilled in the: art a Such buffering agents 
include . any ^norsai^lc =and organic bases and salts known 
Jio ; be ^useful « as buffers . :'*r * ■ / 

- - ; r is , As : -described in greater detail below, the 
resulting, substantially non-corrosive antimicrobial 
composition takes advantage of the best antimicrobial 
Properties of iodophors .and Jshort chain fatty acids. 
The unique chemistry of the composition prevents 
inactiyation of the: active* agent by environmental 
contaminants <and particularly those of organic origin. 
Further, the iodophor and short chain fatty acid(s) 
function together to provide a -synergistic beneficial 
effect resulting from an interaction of these materials 
that <is described in greater detail below. 

.: - In accordance with, still another aspect of 

the present^ invention, /methods are provided for the 
preparation of the- active agent intermediate and the 
antimicrobial compositions described. Further, methods 
are provided for utilization of the compositions as 
antiseptics and disinfectants; 



Detail ed Description' of the Invention 

.As indicated: above, tihe^presfent invention is 
drawn to novel .c active agent .iftteinnedi^tfes' fbr* the 
preparation of. substantiallyvnon^corrosavei ' 
antimicrobial, . compositions as well as thbse . - 
compositions. : wAdvaptageQusly; the compositions combine 
the antimicrobial^ activity -of ±odihe< and short 'chain 
fatty r apid(s) Jto obtain . an -enhanced microbicidal 
synergistic effect.,, .» * -.k*, : j* . . V«- 

^Specifically, the. compos it ions have a 
^resulting unique ^chemistry that substantially prevents 
inactivation of the active- .antimicrobial 1 "agent's by 
environmental contaminants and .particularly organic 
environmental : contaminants . Through < buffering / the 
^composition, is also made ef f e^iveOiy .'nbn-cbrrosive; 
Further, the antimicrobial activity J is ^effective 
against a wide range ro£ microorganisms and is exhibited 
over a wide range of environmental conditions. 
Accordingly, the compositions have" a wide range of 
industrial ,an£ institutional- applications including ;f * 
utilization as- a sanitizerv disinfectant and 
antiseptic. The unique chemistry and- synergistic 
effect obtained is described in greater detail in the 
following discussion. " * .j ; 

In accordance .with the present method, an 
active agiant ; intermediate for the preparation of 
substantially nqncorrosive antimicrobial compositions 
includes by weight percent -substantially 0.25 - 2.0% 
free iodine- as an iodophor and substantially. '2'6-. 0 - 
50. Q% s^ort ^chain. fatty .acid (s). As is well known in 
the art, an iodophor includes' surface active agents 
such as non- ionic. surfactants, that adt as carriers for 
solubilizing iodine. Iodine is a potent oxidizing 
agent that is known in the art to bring about 
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irreversible, damage to ^biological • membranes of various 
microbial .4 if e forms.. -. For example, iodine is known to 
oxidize- tyrosine amino ..acid residues. Accordingly, 
, , iodine is. known to effectively cause irreversible 
; 5 >r. damage through .oxidation of membrane proteins of 
... various, microbials li-fe -forms and thereby provide the 
. desired . antimicrobial .taction. • ' 

( Many iodophor compositions are known in the 
. art and commercially: available. Such iodophdrs, 
10 utilizing nonpxyndl-like compounds as carriers to 

... provide a source, ,pf iodine. include Bardyne 1-20, Biopal 
CBL-10, Dermayinej; Mdonyx, Iobac, ' r lopirep, iosan, 
.Kleenodyne , Providine-Iodine , Rhudane , Showersan , 
. Wescodyne and -Westamine X . ,. 
15 o . -: . Shq.rttrjGhain fatty acid(s) including, for 
... example, formic acid, acetic acid, propionic acid, n- 
i butyric acid, ; isobutyric. acid, n-val eric acid, 
isovaleric acid, lactic acid and mixtures thereof are 
known to .have antimicrobial properties due to their 
20 ability, to also .'interact with -biological membranes. 

While , it .should be appreciated that the 
... .antimicrobial activity of? both iodine and short chain 
fatty acid (s J is known, :the present invention is 
believed to be, the. first time that- these two components 
25 have, been combined either in an active agent 

intermediate for the preparation of an antimicrobial 
. composition, or an antimicrobial composition. Further, 
: t^is novel, combination has led to a surprising and 
completely unpredictable; synergistic antimicrobial 
30 activity... In particular, as shown and demonstrated in 
detail-in tbe, examples that follow, the intermediates 
and compositions of the present invention exhibit 

significantly enhanced antimicrobial activity against 
; .an extremely wide range of organisms including 
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bacteria, fungi, viruses and' ^rbto^oans. Fiitther, this 
, activity remains runcompromis^ed in ther "presence of 
organic matter routinely f ound "in- tHe eriviirbnment • No 
existing intermediate or antimicrobial composition 
known to the iriyentors* exhibits anything v 'appr baching 
this uncomprpmised,. , broadrspectrum- germicidal activity. 
As a result, the intermediates and Compositions of the 
present invention have far i reaching applications and 
may. in fapt.be utilized; as ' a. substitute f or * a number of 
different, disinfectants , • antiseptics, germicides or 
( sanitizers of more organism -specific destructive nature 
as .are presently available lin^the marketplace 1 . 

, The reason foi: the "lihiapie^ powerful and wide 
ranging antimicrobial activity r T esttIting from this 
novel combination is not ye't T ifuf'J?^ 1 understood. It is 
theorized, however,: that the short c^a in "fatty ' acid(s) 
and iodine .react to 'form complexes- with a formula R- 
: COOH:I. Alternatively, iodized -short chain fatty acid 
mixtures of indefinite cfcoinpcSsitl on dre formed. In any 
event, the enhanced,- wide ranging antimicrobial 
activity is, real. The synergistic Microbicidal 
activity, resulting in an ientiaftced degree^ and scope of 
action, ia hypothesized to ber due *fco Enhanced* 
interaction of the components with* the biological 
membranes thereby causing rapid knd irreversible 
damage. ■, . 

The ..substantially nonoorrosive Antimicrobial 
compositions prepared in accordance with the present 
method comprise by- weight peirclent: rr substantially 0.25 
- 2.0% available iodine* presented an iodofihor 
including a carrier acting as a> soltibilizing agent for 
the iodine; substantially 20.0 -50. 6% short chain 
fatty acid(s) (i.e. formic ^acid/ -acetic acid, propionic 
acid, . n^butyric acid, .isobutyric : acid; n-valeric acid, 
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isovaleric; acdd> jlactdc acid, and mixtures' 'thereof) and 
15.Q .-r< 45; 0% buffering agent. The buffering agent is 
necessary; to render : thfe iodophor-short chain fatty acid 
active, agent, intermediate • substantially noncdrrosive 
and therefore environmentally safe. Iri order to 
maintain the* desirable antimicrobial activity, it is 
necessary ;tb buffer the iodb'phor-short chain fatty acid 
.intermediate to a^pH value similar to the ' : \ 
disassociation constants- of ' the ' short chain fatty 
acid (54; utilised : in ? the composition;' Accordingly/ 
buffering is utilised "to preferably bring the' 
compositions, to> a pH of between 3.5 and 4.5. For 
example, <t pH of approximately 3.9 is provided when 
utilizing a mixture 'of propionic arid lactic acids. 
- - As .known: in the art, afcy inorganic and 

organic ( bases and salts may be utilized for' buffering. 
Specif ip- exampltes^of various buffering agents are found 
throughout .the: literature. A representative list, 
presented as an example and not to be limited thereto 
includes: alanine, ammonia,' ammonium acetate, ammonium 
benzoate , ammonium- bicarbonate , ammonium hydroxide , 
benzoic acid,: beryllium hydroxide, calcium acetate, 
calcium :carbonate, calcium hydroxide; calcium tartrate, 
deuteroammonium hydroxide, diethylamineV glutamic acid, 
hydrazine,^ hydroxylamihe, magnesium" acetate, magnesium 
benzoate, manganese carbonate, manganese sulfate, 
potassium acetate^ potassium' 'bicarbonate , potassium 
carbonate, potassium citrate', potassium hydrbxide, 
pptassium phosphate, quinine,'- quinoline, sodium 
acetate, sodium ascbrbate, sodium bicarbonate, sodium 
bisul fate/ sodium .carbonate, sodium citrate, sodium 
hydroxide, sodium phosphate, silver hydroxide and zinc 
hydroxide. * , > 

>As specifically shown in the following 
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4 .. examples , the active agent- intermediate is prepared by 
mining by weight percent stxbstantially 0.2 S to 2.0% 
. available , iodine from an. iociophor with i20: 0 to 50.0% 
: . S h ?r£ .chain fatty acid(§lr in a imixing .vessel . The 
5 mixing may be^pompleted. at,, approximately 25°Cv* The 
. intermediate may .ne^xt -be ^ diluted with water to bring it 
. ( - to the desired .concentration, or ra^ctivity for any 

partici^ar, application ^ Alternatively,, dilution with 
water may p& igade :i after preparation of the composition 
10 . .^y addition of ^uff.ering,, agent as described below. 

Specifically,, ;the : composition may be diluted, to between 
50-800 parts. wat ( er to.,1 parfc iodophor iand short chain 
^atty acid( ; s). Based uppn %h& type< of application as 
, pertaining tp specif id disinfection/^ the effective 
15 range of iodine in the resultingroomposition may be 
adjusted from between ,0 .25% (w/v) up to 2% (w/v) . 
Again, based on the type of application, the effective 
:: range of shpr^t, chain fatty acid (s) may be adjusted from 
20-50% (w/y) . ; . , . - . ; 

20 The, antimicrobial compositions ioay then be- 

prepared py adding the appropriate* :a*iount of ^-buffering 
agent. .When preparing the- composition, ite^ should also 
be appreciated that^ the addition; of- the buffering agent 
may result in a loss of some homogeneity, due- to 
25 9 iodophor precipitation ,_ and„ accordingly, bactericidal 
efficacy, due to loss of free iodide. Thus, it is 
necessary . to, ensure sufficient carrier such as a non- 
ionic surf actant. is present . ; The amount of carrier 
used is based} on , the amount of ^ freer iodine and the pH 
30 of the composition. Specif ically,; the amount of 

carrier ^in the composition may J?e adjusted based upon 
the amount of free iodine present ..and the type and 
amount of short chain fatty acid(s) utilized to between 
6.0 and. 25.0% by weight. The higher the concentration 
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of free iodine rand, the, higher the pH, the more carrier 
,. _ _ required^, -. - ■ 

. - i • j - -.The. following examples are to further 

illustrate,;; the. invention but it is not to be considered 
5 as limited thereto. ' -i-" ■ <■'. ■. 

. Example l r; - v • ..=■>.. : ..,-> 
', '< ... In ,a stainless steel mixing vessel, 0.83 ml 

of an iodophor, .Bardyne 1-20 (providing 20% titratable 
10 . iodine, 1.25%. (w/v) )i, :±s carefully blended by constant 
stirring into a wixture of 10.0 ml of propionic acid 
and 10.2 gm of lactic acid at 25°C until dissolved. 
The resulting: active agent intermediate is then 
^ u ? fer ?d and. stabilized utilizing 15.5 ml- of Product 
No. ,92 buffering and stabilizing composition available 
f : rom Valar International , LTD . "of Versailles , Kentucky . 
Specifically, the bufferings and stabilizing agent is 
blended .slowly to homogeneity by constant stirring at 
25°C and 65.3 ml of water is : added' while stirring 
continues to obtain a buffered stabilized homogenate. 
The resulting formulation after mixing all the 
ingredients has an effective pH between 3.8 and 4.0 and 
0.25% available iodine. 



15 



20 



25 



30 



In. a glass lined mixing vessel, 1.7 ml of 
iodophor (Bardyne 1-2 0 providing 20% titratable iodine, 
2.5% (w/v));, - is carefully, blended by constant stirring 
^ .into a mixture* of 10.o.ml of -propionic' acid and 10.2 gm 
of lactic acid at 25°C until dissolved.' The resulting 
active agent intermediate is then stabilized and 
buffered by adding .17.0 ml of "Product No. 92 buffering 
and stabilizing composition and blending slowly to 
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. homogeneity by constant 1 st irrihg %t' >2 5°C. 62; 9 ml of 
water is then added while stirring contaftues-to obtain 
a. buffered, stabiMzed-.homQgehate. VThe resulting 
composition has an effegtive pa of. between 3:8 and 4.0 
5 and 0.5% available iodine. 

Example 3 . . , , , .. t ,. .. * * •: < > 

In a glass lined mixing vessel, 3.3 ml of 
. iodophor. (Bardyne l=,20 providing 20% titratable iodine, 
5.0% (w/y) ) , t is ,garefuUy,-. blended -by Constant stirring 
10 into mixture of 10.0 ml ^of .propionic acid and 10.2 gm 
of lactic acid at 25°Ct until- dissolved. ? The resulting 
..active agent intermediate is, then stabilized ^ahd 
buffered by j adding 17. 0< ml of iProduct No. 92 buffering 
and stabilizing composition arid 'bEendihg slowly to 
15 homogeneity by constant stirring a%' ; 2 5 p ev 61.2 ml of 
• . i,: wate . r ^ s then added, while stirring continues to" obtain 
a buffered, stabilized, homogenate. The resulting 
composition has an p££ ective pH of? between- 5 3.8 and 4.0 
and 1.0% available iodine. 



20 Example 4 • r . , =. 

In a glass lined mixing vessel, 6.6 ml of 
iodophor (Bardyne 1-20 providing 20% titratable iodine, 
10% (w/v)), is carefully blended by constant stirring 
into mixture of 10.0, ml : .of propionic- acid and 10.2 gm 

25 of lactic acid at ,2 5°C runt il dissolved. The resulting 
active agent intermediate is. then' stabilised and 
buffered by adding 18.0 ml of Product Ho. 92 buffering 
and stabilizing compos it-ion. ' J and .blending slowly -to 
homogeneity by constant stirring at 25°C. 56.9 ml of 

3 0 water is then added while stirring continues to obtain 
a buffered, stabilized iiomo.genate . ' The resulting 
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composition has an effective pH of between 3.8 and 4.0 
and 2.0% .available - iodine. " 



i < ••>■-' ... . 
.. . ■ .... . r ,. ; 



Example 5 " -'' ' '■■ 

In a* glass lined mixing vessel,' 0.83 ml of 
:iodophor (Bardyhe 1-20 providing ; 20% titratabie iodine, 
1.25% (w/v) ) ; , - is carefully blended by constant stirring 
into a mixture of 1 20.0 ml of propionic acid and 20.3 gm 
of lacticr acid at^C until dissolved. The resulting 
active agent intermediate is then stabili zed and 
10 - buf f ered : by adding 35.0 ml of Product No. 92 buffering 
and stabilizing composition and blending ' slowly to 
homogeneity by constant stirring at 25°C. 27.5 ml of 
water is then added while stirring continues to obtain 
,a buffered,! stabilized hbmog¥nate. The resulting 
15 composition has- an- effective pH of between 3.8 and 4 . 0 
.and 0.25% available iodine. ; 

U/ - •. . ' , '_ .• '. ' ' . '•• ' ■ • '•'..* 

■ Example 6 . ' 

r In a glass lined mixing vessel, 1.7 ml of 
iodophor (Bardyne 1-20 providing 20% titratabie iodine, 

20 2.5% (w/v) ) / is. carefully blended by constant stirring 
into mixture of 20.0 ml of acetic acid and 20.0 ml of 
- formic acid -(88% assay). The resulting active agent 
.intermediate is then stabilized and buffered by adding 
-40. ml of Product No; 92 buffering ' and stabilizing 

25 composition and blending slowly to homogeneity by 

constant stirring at 25°C. 18.3 ml of water is then 
added while stirring continues to obtain 'a buffered, 
stabilized hoaogenata. - The resulting composition has 
an effective pH of between 3.8 and 4.0 and 0.5%' 

30 available iodine. " ■ • • ■ 
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Example 7 • .- • --•>. ■ ; 

I • . w ' *» • ...... 

In a glass lined mixing j vessel , \ 0 • 83 ml of 
iodophor (Bardyne 1-20 providing 20% titratable iodine, 
1.25% (w/v)), is carefully blended by constant stirring 
5 into mixture of 10.0 ml of propionic acid and 10.0 ml 
of formic acid (88% assay) at 25°C. The resulting 
active .agent intermediate is, then stabilized and 
buffered by adding 8 ml of Product No. 92 ^buffering and 
stabilizing composition and blending slowly, to 
10 homogeneity by v .constant stirrring . at- 25°G. 72 :17 ml of 
water is then added while stirring continues to obtain 
a buffered, stabilized homogenate. The. resulting 
composition h^s an effective pH of between 3'.*. 8 ' and 4 . 0 
and i.o% available iodine, - • »'* 

15 Example 8 . .■ - . ? - s • 

In a glass lined mixing vessel/ 1.7 ml of 
iodophor ( Bardyne I-2p r providing,? 20% titratable iodine , 
2.5% (w/v)), is carefully blended' by. constant stirring 
into mixture of 10.0 ml of acetic acid and 10.0 ml of 

20 formic acid (88% assay) at 25°C The resuttebng' active 
agent intepiediate is th^n stabilized and buffered by 
adding 9.0 ml of Pjroduct No. ;92. v bUf feringuand 
stabilizing composition .and^blending slowly to 
homogeneity by constant st-i^ring'iat 25°C. ? 70.3 ml of 

25 water is then t added .while stirring continues to obtain 
a buffered, stabilizec? ( shomogenate. The resulting 
composition has an effective pH of- between 3.8 and 4 . 0 
and 2.0% available iodine.- ., , <• ■ '» ■ -■ . . 

Example 9 c . • . . . . -,. , 

30 . In a glass-lined mixing vessel n 0.8 3 ml of 

iodophor (Bardyne 1-20 providing 20% titratable iodine, 
1.25% (w.v)), comprising iodine and carrier, are 



BNSDOCID: <WO. _9406297A1J_> 



WO 94/06297 PCT/l JS93/08967 



14 



10 



carefully blended by constant stirring into 20.0 ml of 
propionic" acid ahd-20 : :b ml of formic acid (88% assay) 
.at~25^C.^ -The resulting active agent intermediate is 
then mixed with '19.0 ml of Product No. 92 buffering and 
stabilizing composition and 42 . 17 ml of water. 

Example 10 ' r - '••<'; *• <'••*' '• " 

In a glass-lined mixing vessel, 0.83 ml of 
iodophor (Bardyne 1-20, 1.25% (w.v) ), comprising iodine 
and carrier, are carefully blended by "constant stirring 
with 10.2 gmwof lactic acid and 10 ml of formic acid 
(88% assay) at '25°C' until dissolved 1 .' The resulting 
active agent -intermediate is then mixed with li.o ml of 
Product No. ^ 92 buffering and Stabilizing composition 
and 69.17 ml'of water.' ' 

15. Example' 11 : ' 

In a glass-lined' mixing vessel, 0.83 ml of 
.iodophor (Bardyne- 1-20, 1.25% (w.v) ), comprising iodine 
and carrier, are carefully blended by constant stirring 
with 20 ml of 'propionic acid at 25°C. The resulting 
active, agent intermediate is then mixed with 5.6 ml of 
Product No. 92 buffering' and stabilizing composition 
and 73.57 ml of water. ' ' - 

; Example 13 - J . 

I1 V a glass-line mixing, vessel , 10.83 ml of 
25 iodophor complex containing p. 25% free iodine are 

carefully blended by constants stirring into 10.0 ml of 
acetic acid, 20. o ml of propionic acid and. 20.0 ml of 
lactic acid. The resulting active agent intermediate 
is then mixed with 5.0 ml of ammonia and ml of 

30 water. " 



20 
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Example 13 _ -.-.-m - * lv^: .c 

a . In a glass-lined-, mining : vessel., .iO . 83 ml of 

iodophor complex cqntain£ ng j^ t: 25,% fi^ee iodine ■ are 
carefuily blended by cons^ant^stirring, r into 40*0 ml of 
5 propionic acid, T^e r resulting, aptive agent 1 

intermediate is then mixed to homogeneity with 

grams of calcium hydroxide (Ca(OH) 2 ) and r. ml of 

water. , . . . . 

Example 14 _ . , . r 

l° The .antibacterial ^qtiyi-fcy^of. the ^composition 

of the present invention prepared dun /accordance with 
Example 4 was compared wit^h ; a r num^er ;f of biocide 
products presently available \n ( |:he marketplace 
including Sal-Zap f Biosurf, JWe^co4yne and lr-atroke 

15 Environ. Specifically, a gram negative bacterial 

culture was diluted to a final concentration of 2.5 - 
3.0 x 10 6 cells/ml and treated, with the indicated 
biocide for an exposure time, of 1 minute and S minutes. 
Treated cells were f then, transferred to^ recovery medium 

20 and allowed to incubate for the indicated time periods. 
Growth in the recovery medium was recorded as +. 
(growth) or - (no growth) . Table 1 indicating the 
results is set forth below. 



25 



30 



Table 1 




Time After Transfer to 
Recoverv Medium fhrs) 




Biocide 


Exposure 














Time i 


.12 24 


36 


48 


72 


96 


120 


Sal-Zap 


5 min " ' 


++ ++ 


. « . -i 
++ 


4-4- 


4-4- 


4-4- 


+4- 




' 1 min 


- "+4- 


+4- 


4-+ 




4-4- 


+4- 


Biosurf 1 


■•/ 

5 min 


4-4- +4- 


4-4- 


4-4- 


4-4- 


+4- 


+4- 




1 min 




+4- 


4-+ 


+4- 


++ 


+4- 


Wescodyne 


5 min 


++ ++ 


++ 


4-4- 


+4- 


4-4- 


4-4- 




1 min 


++ ++ 


++ 


4-+ 


4=4- 


4-4- 


+4- 


1 -Stroke 


5 min 




4- 


4-4- 


+4- 


+4- 


+4- 
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+ ++ ++ 



++ ++ 



10 



15 



■•>.../ {"t 1 min - - 

Antimicrobial " " ^ - ? 
. Compos it-ion > •- -S - min • ' — : - - * - _ 

of Example. 4 l min . , - . _ , _ 

, , , The above .results .ar^ .shown' for bacteria 

exposed to the indicated, bipcide , in the . presence of 5% 

, fet al. calf serum. Clearly., the antimicrobial 
composition , of the present invention displays 
significantly enhanced activity against gram negative 
bacteria over that displayed by commercially available 
products in .an envirgnroent including organic matter 
(i.e. fetal Qalf . serum, and. milk) . 

r . In a J se ? c 9P d comparative study, the treatment 
of ; biocide was . c^r ied^out in, the presence -, of 10% milk. 

^ e ?nly. ^obs.eryed 4 difference in. results /as shown in the 
following Table 2 was that for 1-Stroke Environ. 



20 



25 



Table 2 - 



Biocide 

1-Stroice 
Environ .■• 



Exposure 
Time 



3 min 
1 min 



Antimicrobial 
Composition 5 min 
of Example 4 1 min 



Time After Transfer to 
^Rec overy Medium (hrsl 

12 24. 36 48 72 96 120 

+ ++ ++ ++ ++ ++ ++ 
; + ++ ++ ++ ++ ++ ++ 



30 



Example 15 ' ■ ' • 

The antibacterial activity of the 
composition of the present invention* prepared in' 
accordance with Example 4 was shown. Specifically, 
a broad spectrum of gram positive and gram negative 
bacteria was isolated from raw milk on blood agar. 
Cells from isolated colonies were then suspended in 
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either tap. water plus 5%1 :(v/v) fetal calf serum 

(FCS) or tap water plus 10% (v/y) .mijic (M) and 
treated with the present ;:antiinicrtobial ^ composition 

(1 to 100 dilution) for ten* minuted at room 
temperature. 100 ill of treated cells were then 
trans fe-rred aseptically %b ; 5 r ml of a recovery medium 

(buffered * prepfc'6fte^ +~'M9^kits) *' dhd^' incubated at room 
temperature. '*he'~iub6s :: Ver6 y thfen examined "for 
growth aft4r '2% artd-48 hours. -"At 'th^^end'of the 48 
hour f ±rt£ubati6n^ ^eriodV r 5b )il of ^fcoveiry medium 
from each- treated .cultute J waLS p fated "out on Luria- 
Bertani' (LB) agar ^nd "exaihiried for colonies after an 
additional incubatxon vi peiiod^^t fooro temperature of 
24 and '48 hours.- Untreated "celi's were passed 
through the 1 same st£p£ (deluding treatment with the 
antimicrobial composition) v t*6 provide' positive 
controls. "Cells frbiti the LB" agar were gram stained 
and examined microscopically under oil immersion. 
The results are shown in Table 3 below 
("-"indicates no growth; "+" indicates growth): 

Table 3 Growth after 

i :.»•■ 10 minute-"- <' : 
Incubatioii - treatment in Growth 
Bacteria period 5% FCS 10%M in LB agar 

Encapsulated , . ». 

beta-hemolytic 24 ten ' - - -( - - 

Streptococcus 48 hr - - - 



Listeria sp. 24 hr 

48 hr 

Non-hemolytic - 24 hr* 

Streptococcus 48 hr 

Unidentified . t --,24 hr. 

Gram positive 48 hr 

Unidentified 24 hr. 
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Gram negative 48 hr - - — 

(pleomorphic), . u ... ; 

-. i ..Unideritif led « - 24 hr : - : i * • - - 4 

Gram negative , ,48 hr - 
5 1 rod " 

, .Controls , 24. hr i. . + . . + . . + 

48 hr +++ ,+++ +++ 



■ in 



Example 16 

The antifungal activity of the composition 

10 ' of the present invention prepared in accordance with 
Example 4 was shown. Specifically strawberries on 
which Aspergillus sp. was growing were crushed and 
then incubated for several days untii the strawberry 
juice was turbid. 5 ml of the turbid juice was then 

15 treated with a' 1:256 dilution of the antimicrobial 

> composition at' room temperature for 3 0 minutes. 

Next the treated juice was diluted 1:50 with water 
and 1-2 ml of the diluted juice was mixed with a 
dried cornmeal , and milk medium. The mixture was 

20 allowed to air-dry and then placed into aplastic 

b ?9 and incubated at room temperature. 1-2 ml of 
untreated, diluted juice was also mixed with a 
sample of the dried com . meal and milk medium, air 
dried, placed into a separate plastic bag, and 

25 incubated at room temperature (positive control) . 

The results ("-» indicating no growth, indicates 
growth) are presented in Table 4 below: 
Table 4 ^ 

Growth of Aspergillus 

30 End-of-week Treated Juice . Untreated Juice 

1 - - " ? 

2 ++ 

3 - +.++ 

4 + " ++++ a 

35 a dried corn meal and milk medium 

completely covered by fungi 
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20 



25 



30 



35 



Example 17 < s r, 7 i : 

Another comparative study was made to 
demonstrate the enhanced antimicrobial* "activity and 
beneficial synergistic effect 1 of the composition, of 
the present invention relative to the antimicrobial 
activity of iodine alone and various short chain 
fatty acid alone. Specifically, the procedure 
outlined in example 12 was followed with the 
following results: 



Table 5. 



Biocide 
120 

Iodine 
++ 

80 ppm 
++ 



Exposure 
Time 



5 min 
1 min 



Propionic . 5 min 

*++ * 

Acid 0.04% 1 ihin 
++ 

Lactic Acid 5 min 
++ 

0.0375% l min 
++ 

Propionic % * 5 min 

Acid (0.,0^4%) 1 min 
++ 

and Lactic : > 
Acid (0.0375%) 

Antimicrobial- ~ ; 
Composition 5 min" 
-of Example 4 1 min 

1:250 



.Time After Transfer to 
Re covery Medium fhrs^ 

,12^ M 36 ,18. 72 96 



++. ..++ ++ 



i-+ . ++ , +-f ++ ++ 

++ ++ : 



++ ++ ++ +-f ++ 

++ ++ ++ . ++ ++ ++ 
- v + ++ r ++ ++ 



Example" v l8 
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The corrosive activity, of the composition 
.1* e > P r ^ sen t -invention prepared in accordance with 
Example : 4 . was evaluated. • Specifically, a 1:256 
diluted; solution. of, the. composition was placed on 
samples of stainless steel ; and aluminum for a period 
of 24 and 35 hours. - The - solutions' were then washed 
off and the metal was examined' under magnification 
for indications.; of a corrosion - - - No "observable signs 
of ..corrosion of the : metals were found when examined 
underv magnification;. . Rubber b-rings were also 
. allowed to soak, in a Is 256' diluted solution of the 
composition for : 24 ./hours and -then examined under 
magnification.; , < No observable -cracking of the rubber 
when stretched or bent .double were found when 
examined und^r magnification. r : * 

** r **************** 

* v In 'application, the composition of the 
present invention may be utilized as either a 
disinfectant on inanimate objects or an antiseptic 
on living tissue. Advantageously, the antimicrobial 
composition of the present invention approaches an 
ideal formulation as it has wide ranging activity 
against bacteria, fungi, viruses and protozoans 
under a wide range of environmental conditions. It 
is also buffered so as to be substantially non- 
corrosive and advantageously does not tend to stain 
or discolor materials on which it is utilized. 

Accordingly, a method for disinfecting a 
surface of an inanimate object includes the step of 
applying to said surface an effective amount of an 
antimicrobial composition including one part 0.25- 
2.0% available iodine from an iodophor including a 
carrier acting as a solubilizing agent for said 
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iodine, 2 0.0 - 50.0%- short chain fatty acid(s) 
selected from ai gtchip tr ^MiM^hg f l>^^orai[ic acid, 
acetic acid.p propionic aloSSi/^n-butyi'ib acid, 
isobutyric acid, n-^valieric atfid; isovaleric acid, 
lactic t a,cdd^ .and. mixtures thereof and 15-. 0 - 45.6% 

, buf f ering- etgent and:: 50-&Q& parts water . 

r . ; , Sjimilaorly^narwiafethod fbr killing 

microorganisms on living-v tissue" includes a step of 
applying, tp< said Liiydng- tisfeu^ ^n effective amount 
Qf an antimicrobial compos it ieri iticludirig one part 
0.25 - 2.^0% available riodineofrdm a# iodophor 
including a.; carrier act ing~as a soliibirirzing agent 
for said -iodine* 20 .0 — So . 0% short chain fatty 
acid (s) selected from -at g^o^-ecStei^ting' of formic 
acid, acetic. acid, propionic Miciti; -n^lSutyric acid, 
isobutyric acid, n-valeric acid, isovaleric acid, 
lactic acid and mixtures thereof and 15.0 - 4 5.0% 
buffering agent and 5O-SO0. -parts water. 
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. . Claims 0 ;) ,. r ^ .-*..:• 

, . ri ; An active agent intermediate for the 

v . , preparation of a substantially noncorrosive 

antimicrobial^.cpinpositibnv comprising by weight 
r . percent: : -2J. * -j"- 

, 5 /V- l; ' * 0..25/-v2.Q%. available iodine" from an 
. ; • ; iodophor including a - carrier acting as a 

solubilizingyiagent: for said iodine; arid'-' '20.0 - 50.0% 
short chain fatty acid(s). / 

2.,i , -The active, agent intermediate set 
^ fo ? r V 1 in .Claim i wherein said short chain fatty 
..<.;• ; acid (s) is ^selected from a group consisting of 

, ;< formic r acid r:: .ac^tic: acid, propionic acid, n-butyric 
5 , . acid,, isobutyric acid, n-rvaleric acid, isovaleric 
;f? acid, lactic acid _ and mixtures thereof. 

::}■ 3. L The . active agent intermediate set 
forth in Claim 2, wherein said carrier is a non- 
ionic, surf actant and is provided at a level of 
v \\ - between 6.0, and 25*0% by weight. 

. .... * -h*jj ._■ < 4 - . T he active agent intermediate set 

forth ^in Claim 3, wherein said intermediate is 
.diluted with betyeen* 50 r 800 parts water to one part 
iodophor and short chain fatty acid(s) .' 

5 * .A substantially noncorrosive 
antimicrobial, composition, comprising by weight 
percent: 

0.25 - 2.0% available iodine from an 
5. iodophor, including- a carrier acting as a 
splubilizing, agent for said iodine; 

20. 0 — 50.0%- short chain fatty acid(s) ; 

and 

15.0.;^ 45.0% buffering agent. 
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6. The antimicrobial composition set 
forth in Claim 5, wherein said short chain fatty 
acid(s) is selected from a group consisting of 
formic acid, acetic ^acidy propionic acid, n-butyric 
aqid, isobutyric acid*, n-v^leric* acidy* isovaleric 
acid 7 lact iq, - acid, and" mixture's -thereof L 

7. The antimicrobial composition set 
forth- in- Claim 6, whfeirein- said buff ering agent is 
selected from a group- including- known : inorganic 
bases, organic bases:, ^ inorganic salts, organic salts 
and mixtures thereof I - ^ / i -/t 

: 8.,*. .The- antimicrobial composition set 
forth in Claim 6, whetein said' buffering agent is 
.selected from a group including" il^nine f ammonia, 
ammonium acetate, ^ ainmohium -benzoate/ airfmonium 
bicarbonate , ammonium hydtdxide/ toenzoic acid, 
beryllium hydroxide, caldiiim acetate^ calcium 
I carbonate , calcium :hydroxide, calcium tartrate , 
deuteroammonium hydroxide^ diethylamine/ glutamic 
acid,- hydrazine, ihyxaroxyiamirfe,^ magnekiiim acetate, 
magnesium benzc*a*te> itiangan&se carbonate, manganese 
sulfate, potassium acetate, potassium bicarbonate, 
potassium carbonate, pota^siurf 'citrate/ potassium 
hydroxide , potassium phdsphate rf , 1 tjuitiihe, quinoline, 
sodium acetate, sodium aSfcorbate, sddium 
bicarbonate, sodium bisulfkte, sodium carbonate, 
sodium, citrate, sodium hydroxide, sodium phosphate, 
silver hydroxide and zinc hydroxide arid mixtures 
thereof. . . . 

9.. Th£ Antimicrobial 7 composition set 
forth in Claim 7, wherein said* composition is 
buffered to a pH between ' 3 . 5 ahd 4.5. 

10. The antimicrobial composition set 
forth in Claim 9, wherein said carrier is a non- 



ionic, surfactant and is provided at f a level of 
{between : , 6 <i 0. and 25 o 0% by weight. 

-? ; j ~ ■:■ '11 « The antimicrobial composition set 
forth in Claim .10 , -wherein said composition is 
diluted with -water. - 

• * f; -12^ The- antimicrobial composition set 
forth in Claim 10 whireih sbaid composition is 
diluted with between 50 to 800 parts water to one 
part iodophor, short i chain '-fatty acid (s) and buffer. 
"■ " -13V. The -antimicrobial composition set 

forth* in Claim 5 p Vhereiri said buffering agent is 
selected from a :graup" including' known inorganic 
bases> ; organic bases, inorganic salts, organic salts 
and- mixtures thereof ' 

/ '14:. The antimicrobial^ composition set 
forth in ^ Claim 5, .wherein said buffering agent is 
selected from a group including alanine, ammonia, 
ammonium acetate, ammonium benzoate, ammonium 
bicarbonate, ammonium hydroxide,- benzoic acid, 
beryllium hydroxide, calcium acetate, calcium 
carbonate, Calcium hydroxide, calcium tartrate, 
deuteroammonium hydroxide, diethylamine, • glutamic 
acid, : hydrazine, hydroxy lamine, inagnesium acetate, 
magnesium rbenzoate, manganese carbonate, manganese 
sulfate, , potassium acetate, potassium bicarbonate, 
potassium carbonate,, potassium citrate ^ potassium 
hydroxide, potassium phosphate, quinine, quinoline, 
sodium acetate-; sodium ascoirbate , sodium 
bicarbonate, sodium bisulfate-, sodium carbonate, 
•sodium citrate, f sodium hydroxide, sodium' phosphate, 
silver hydroxide and zinc hydroxide and mixtures 
thereof. **• 

15. The antimicrobial* composition set 
forth in Claim 5, wherein said composition is 
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buffered to a pH between 3 . 5 J'arid r 4v57 

16 . . . The antimicrobial composition set 
forth in Claim 5, .rwhereiir said carrier is a non- 
ionic surfactant and is, provided at a level of 
between 6.0 and 25.0% by weight . . 

.17 *i method ->£or preparing an active 
agent intermediate .for thtf preparation of a 
substantially noncorrpslve; antimicrobial: 
. composition, comprising: ; ^ : : 
5 . mixing by weight percent substantially 

,0.25 to 2. 0%. available^ ioddnei frora< an^iodophor 
including a carrier acjting .as. a* >sblubilizing agent 
for said iodine and 2Q.-Q ,to 50..0i short chain fatty 
acid(s) selected from ?a :group consisting of formic 
10 acid, acetic acid, propionic acid, n-butyric acid, 
ispbutyric acid, arid mixtures' th^redf ^ - 

: 18. _A method for preparing "a 1 
substantially noncorrosive antimicrobial- 
^composition^. jeojnpr is ing.: - u. , , -» r 

mixing by weight, perpent substantially 
5 0.25 to 2i. p% available ' iodine from, ^in iodbphor 

including a carrier acting asi 'a, soloibildzing agent 
for said iodine and<.2.0. 0 tq-i50: 0%r ^short^hain fatty 
acid(s) selected from a group consisting 6f formic 
acid, acetic acid, propionic acid/ h-butyfic acid, 
10 isobutyric acid, lactic acivd /and mixtures thereof; 
,. and . . - >- =■> ' ■ • 

adding. buffering agent: 
19. j, The methods set forth in Claim 18 
wherein said buffering agent 'is 'selected from a 
group consisting of alanine, ammonia, ammonium 
acetate, ammonium benzoate, ammonium bicarbonate, 
5 ammonium hydrpxide, benzoic acid, beryllium 

hydroxide,, calcium acetate, calcium carbonate, 
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.calcium .hydroxide , calcium tartrate,, deuteroammonium 
, hydroxide, diethylamine, glutamic acid, hydrazine, 
hydroxylamine, ; magnesium acetate, magnesium 
benzoate,: manganese carbonate, manganese sulfate, 
potassium acetate, potassium bicarbonate, potassium 
carbonate., potassium citrate, potass iunr hydroxide, 
■ potassium: phosphate, quihirie : , guiholine, sodium 
acetate, sodium ascorbate, " sodium bicarbonate, 
sodium bisulfats, sodium carbonate, sodium citrate, 
sodium hydroxide; sodium phosphate, silver hydroxide 
and, zinc hydroxide ahd mixtures thereof/ 

'.<-• s 2C. v The Method seti- forth in claim 19 
including, buffering ;said composition to a pH of 
between .2,. 5 and 4 . 5 . 

21. The method set forth in Claim 18, 
including diluting with water. ; 

22. The method set forth in Claim 21, 
wherein said diluted composition includes between 50 
to 800 parts water and one part iodophor, fatty 
acid(s) and buffering agent. 

23. The method set forth in Claim 20, 
including diluting with water. 

24. The method set forth in Claim 23, 
wherein said diluted composition includes between 50 
to 800 parts water and one part iodophor, fatty 
acid(s) and buffering agent. 

25. A method for disinfecting a surface 
of an inanimate object, comprising: 

applying to said surface an effective 
amount of an antimicrobial composition including one 
part:0.25 - 2.0% available iodine from an iodophor 
including a carrier acting as a solubilizing agent 
for said iodine, 2 0.0 - 50.0% short chain fatty 
acid(s) selected from a group consisting of formic 
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; . acid, acetic acid >; propionic- ^cid, n-butyric acid, 
10 r ispbutyric aeitf, n-wleri^ Wbidy*~ik6vaieric acid, 
lactic acid and mixtures./therebf r arid-'lSiO - 45.0% 
, , v buffering agents and- 5.0. to.i80^:pa'rt& water. 
; 1 1 26. rr ,j A, -method f or; kilLiiig^micrdorganisms 

c on liyinSLjitiMSW:* comprising ^ppayirtg to said living 
..- ^i?^ 116 aj\ . eftesibiy^ 

. qpmpQS^t.ipn t including 0 1 . part : 0 . 2 5 . ^ " 2 V0% available 
5 iodine from an ^iodophor including a. .carrier acting 
as a .solubili^ing- agent fori said iodine; 20.0 - 
50.0% ghort chain . ,fftt;tyr.ac±dfs). /selected from a 
grouj) consisting of formic acid:, acetic acid, 
propionic acid K n-butyric . acid,' isobtityric acid, n- 
10 valeric acid, isovaleric acid, atactic acid, and 
; v mixtures thereof and 15 . 0 - 4S.0% buffering agent; 
and 50 to 800 parts water, t ■!..'./■ <'-. 
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